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New Estimates of Fixed Business Capltal
in the Umtetl States, 1925-65

WTH this report, the Office of
Business Eeonomics announces the ¢om-
pletion of new measurements of the
Nation's stock of fixed business capital.
This article describes the method by
which the calculstions were made and
Hlustzates the types of information thet
are available to the public, .

Like on eaxlier, less elsborate cal
culation of the Nation's eapital stock,’
thi= projest wes undertaken in gonnec-
fion with an interdepartmental study
of economic growth, in which OBE
participates along with the Burean of
Labor Statistics, the Council of Feo-
nomic Advisers, snd other Federal
Agencies,

The atudy is restricted to the invesi.
ment by business finms snd nonprofic
organizations in equipment swml nenresi-
dential structures. Caleulation: were
made for gross capital stocks, dizeards
or retirements, depreciation, gross in-
vestment, net investment, net capital
stocks, ratics of net to gross stocks,
and the age compozition of gross and
net stocks: n glossary at the end of this
article defines these measures.

In order to caleulabe capital stocks
for this report, it was necessary to
eatirnste not only gross investment hut
alsg the averape service lives of assebs,
distributions of sarvice lives around
their averages (retirement patterns),
‘pud the rate at which assets de-
procinte,
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The caleulations were made on the
basis of 4 large number of alternativa
assumptions as to the sconomic servica
livea, retirement patterns, and depreei-
ation formulas of strueiures end aquip-
ment bacause, in our present state of
knowisdge on these subjects, we caanot
be sure that any single variant is the
correct one. The present study differs
from the earlier one meinly in that
it uses more up-to-date information on
geoss investment and employs several
nssumptions as to the retirament patt.em
of sasels,

Like the earlier study, savers.‘i hases
of wvzluations are presented for the
caloulations.

Except for the age compasition data,
which have been calculated only for
eelected years, the measures are pre-
sented B3 continuous fme series for
18925-45. The gross investment Bgures
are avaidable for o long pericd of yoars,
back to 1820 for some assets, In
pddition to totals, industrial detail
for the measures is shown for the farm
and nonfarm sectors of the economy,
with the latier further broken down
in to maouwlacturing and nonmanulaoti-
ing components, Each of the indus-
trial classifications provides data for
structures and equipment both sep-
arately and combined. There is also
» calculation of the capitel stock
measures thet presents figures for 20
groups of equipment and sevem types
of structures for all industries com-
bined, on the basis of one assumpbion
regarding service lives.

Although the present study provides
a range of estimates of stocks, retire-
ments, and deprecistion for particular

industries and thme periods, tha usey
may well find that other resesrchers,
employing more reficed dete and tech-
niques, bave prepared sstimates that
are superior to the sorresponding =eries
in thiz study. Any reader concarned
with an intensive study of ane or more
components of the stock in isolatien
will probably prefer such estimetes to
the present OBE esleulations., On the
other hand, the OBE caleulaticns ore
uzeful in providing an overall view and
in exhibiting the affect of alternative
assumptions on the final results,

How the Calculations Were
Made

The caleculations ware prapared by
the perpetual inventory method. This
method used dats en grose investment
over & period of many years along with
esgimates of service livee—the period
of yesars over which an saset is expected
to viald productive serviees—to ogl-
culate the grogs capital stock. Gross
stocks at the start of any year are
obtained by comulating gross invesi-
ment in prior years and subtracting
from this accumulation the gross im-
vegtment in those assets that have
vomploted their useful lives npd have
been discarded or retired. Deprecia-
tion charges am obtained by applying
s depreciation rate to gross investment.
Net invesiment is equal to the gross
investment for the period less the
amount of depreciation for. the pexiod.
Net capital stocks for & pericd are the
difference between ocumulated gross
investment and sumulated deprecis-
don on that gross investment.
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The gross investment series that
wers wtilized and the assumptions
made concerming the service lives of
aszats, the pettern of retivements, the
tote of deprecistion, and the basis of
suzel valustion ave discussed helow.

. GGross investment

The gross investment series that
setve ag the basic date in the study are
taken from the national inecome and
product accounts for the period 1920
65.' In these accounts, data nre shown
for private fixed nonresidential invest-
ment in 20 groups of equipment and 14
types of struotures. Estimates were
prapu.rud in similar detail for osrdier

In: order to present saleulations for
the thrae brosd indvsines shewn in dhe
study—iarm, manufacturing, and all
other industries—it wns necessary to
obtain total gross investment in wach of
the three indusiries snd a brealtdown of
each total into 20 groups of equipment
and 14 types of structures. The
estimntes for farming, in fota) and asset
detail, were based largely on informs-
tion provided by the Department of
Apriculture. - Drain on groes investment
in manufnsturing estsblishments from
the Censns of Manufacturez and the
annual Swrrveys of Mannfactures wers
used as totals for this industry. The
assat detail was developed by utilizing
the Internal Revenue Service's study on
“Life of Depreciable Assets,” several
studiez of apecielized indusiries, expert
opinions, and our own judgments. The
“all other industry” estimates, in total
snd detail, were the balances left after
forms and manufacturing were sub-
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tracted from the sotal of gross invest-
ment ond were I’E."h"iB"-'h‘Bd caxefully for
reasonableness. -

Bervice flves _

Hince there is no consensis os Lo the
average useful economie, lifetime of
individual fixed usssets, five different
service life assumptions were used in
this study. One variant—termed the
basic—used nvernge lifetimes for non-
farm equipment bosed prinedpally on
thoze published in the Internal Revanve
Service’s Bulletin F {1942 edition) and
service livas for agrieultura] equipment
based npon several Departenent of Agri-
ewliture - (Agric} actoarial studies of
stocks of assets on hand as compared
with estimates of original purchases.
In the basie varient for sll nonform
strigtures the owerape of Bulletin F
liver was uead for new nonresidentiol
sirnctures and a shorter life for sddi-
tionz and' alterations to existing struc-
tures. The basic service life for farm
siructires wos wrived ot as o com-
promise batween Bulletin F lives aod
longer lives used at one time hy the
Depariment of Agriculture in connec-
tion with the estimation of farm pro-
duction expenses.

Table 1 shows the five service life
assumptions vsed in the study, with
the basic varisnt just described shown
as alternativa 1, The notetion in this
variant for-the lives of nonfarm strue-
tvares {(Bulleiin ¥ minus o percentage}
Tepresents a weighted average life of
all new investmenis in straciuress that
is less than that for new structures
alona because of the ndditions and
alterations. . . .

The other alternatives are shorter or
longer than the basic variant. Although
four other Jife spans were used for
equipment, ooly two othars were used
in the ocase of structures for ressons
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of ecomomy in terms of both costs and
computer capacity. Alternatives 2 and

-8 for structures are roughly 20 percent

longer then the Dbasic variont; this
corresponds to -the midpoint of alter-
oatives 2 and 3 for equipment. Alter-
natives 4 and § for structures were
selected in & similarfashion.

Several types of avidence suggest
that alternative 4 iz the one that con-
forms most closaly to the actual service
lives of fived capital assets. For equip-
ment, slternative 5 conforms most
¢losely to the service lives now per-
mitted for tax purpozes. MNew regula-
tions {"‘Ghadelines’) permitting service
Lves shorier than Bulletin F were
issned by the Internal Revenue Sarvies
in the summer of 1962.1

"The service life assumplions dia-
cussed shove are aversges snd do not
necessexrily hold from yoear ¢ yenr.
For exemple, during wers or other
periods of high capacity . utilization,
sxisting equipment and strueturas may
be  continued in use beyond their
normal average lives. Unusual fech-
nological advances may olso change
pervice lives drastically. Thers is little
information on changes over time in
the avernge service hives of individual
ngsets, -and the OBE ¢alsulntions, with
few oxceptions, were bassd on the
asgumption thst the avarage lives have
been constant. Howaever, the sveruge
lives for groups of sasets in the study—
for exawmple, the 20 groups of equip-
ment—change over time because of
differences in asset composition.

Retirement of assets

Service lives refer to averages. Un-
dedying the zervice life of a given
psset or group of agets is a distribution
of retirements or discerds. For ex-
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Tabla 1.=Servien Life Avsomptions
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4 | Bulietin ¥ and Agriaitam, =15 parcant, , __ | 35 vears,___| Dullatin ¥, =1 pepcent | Bulliin F, —29 pdreent.
5 | Dulletin F ond Agrlculbnt, =35 paremt____ | 34 years___| Bolistin ¥, —i%5 percent___| Dollstin ¥, =20 piremd
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ample, a trock has an avarage service
Yfe of 10 years, but some ftrucks are
wrecked after a few months of use and
othera are veed for 15 or 20 years, To
chow the effect that differences in the
timing of asset retirements have on
the eapital stoek measures, the present
study employed three variants of rotire-
ment patterns. One varisnt ' assuines
that all cimilar assetz are retired at
tha same age—namaly, when their
mean zexviee life has been attained;
tha other two warianis telte acrcount
of tha faet thet similar assets are
retired at different sges.

In the fabulations, the first variant
iz called the bosic refirement pabtern.
Of the other two variants, one, called
tha Winfrey 5-3 distribution, assumes
that the retirament of similar assets
occurs ia specified poiterns sround the
mean zervice life. The pattern chosen
for this study was a minor medification
of the Winfray 5-3 curve,® n bellehaped
distribution, with discards starting st
45 percent of the average service life
or mean of this distribuiion and con-
fhming until 155 percent of the nverage
lifa has been attained.

The third variant assumes that an
aqual percentage of retirements cceurs

5. Bobiey Winkey, Stefigid Awlpms of Indearisl Prop-
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in aach year, starting when 70 percent
of the mean service. lifs is attained and
continuing - until 130 percent. of the
resn pervice life is resched. For ex-
smple, when the average servioe life of
an asset is b years, this method assnmes
that one-seventh of the asseta are re-
tired in the seventh year, and so on,
uvntil tha last one-saventh are vetired 13
yeals after the initial investment. This
is referred to a5 the flat distribution,

In order to make use of Bullstin F
service lives for apecific types of equip-
ment (o, tubles, chairs, desks, ete.}
and thus establish more praciee retire-
iment patterns than was possible with
only 20 groups of equipment, the pross
investment for equipment was disag-
pregated into about 180 types, mainly
on the basis of shipments data from the
Cengug of Manufactures. These de-
tailed calevdations were nsed with the
basie retirament pattarn. Limications
of computer capacity pracluded tha use
of this detailed procedure for the other
twa retirement rnsthods.

For purposes of judging the effect of
the nse of the datsil as compared with
more aggregated date, a variation of
the basie retirement method was caleu-
lated for equipmant: Tt was sssumed
that every assat in aach of the 20 broad
equipment groups was retited at che
mean sarvice life for the group as a
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whole. Clalculséions based on this ra-
tirement varisnt, however, were made
only for the Bulietin F less 15 percent
servics life," and these are designated
Wt. AV, in tha tabulations. _
Thres sssumptlions az to depracia-
tion *—the umsing up®’ of the productive
services of asseis—have been smployed
in this study, since there is no consensus
8¢ o the best formula. One calenla-
tion employs the “straight-line’ method,
which assumes that the serviess are
uged up in equal installments over the
lite of the asset. Two other calcula-
tions were made; hoth assume thet sn
aaset yialds larger sarvices in the initigl
years of its operation and s deplining
amount over tha remaining vears of its
service life. One of cthess wvariants
employs the “double-decining balance™
method, in which twice the straight-line
rate of depreciation is cherged in the
first year and is applied to the remaining
value of the asset in aucceeding years.
The other variant employs “the sum of
the years' digits" methoed. In the ficst
year of an asset’s life, deprecistion is
given by & ratio of tha life of the asset
over the sum of the years as ¢ denomi-
aator; in the second year, the ryativ is
given by the remaining lifs of the asset
8. Ao used Iu this study, £1re Lt “Sepreciatien” biudss
sbywanoes Brotolh deprsclacion sod scchdomeal demage,
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Table 2.=Types of Tables, Features, and Levels of Aggragation, 1966 Capital Stock Study
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over the same denominstor, ste. For
an assat having a S-year life; the sum of
the years' digits iz 18 {14+243--446);
in the firat vear, five-fifteenthz of the
cosl of the asset would be.cherged as
depreclation; in the second year, four-
fifteenths, and in the fifth and last year,
one-fif teenth.

‘For oach ssset, or group of assels,
depreciation was computed on the basis
of gross investment and the distribu-
tion of discards provided by the several
retirement patierns. For example, if
the Winfrey 53 pattern indicated that
10 percent of the amsets of & gronp with
8 S-yvear sverage life were discarded
waen they were 7 yeers old, deprecia-

thon for this 10 percemt was calculated

on the basis of & 7-year life,

Valuation of capital measures

All of tha measuras presentad in this
stady were computed in terme of three
bases of valuation, sach of which may
be relevant for different purposes. Ome
valuation is in terms of historical costs.
The measirres ars precented in the prices
of the period in which the actual pross
investmments were made and are thys &
mixture of the prices of many yeara.
This valuation iz typically used by
business in its fixed agast accounting.

4 second valuation, which is in con-
stant 1958 deollars, attempis to massura
the “real” wyolume of investment by
correcting the hiztorieal eost investment
series for price changes relative to the
base year 1968. This procedure makse
use of the implicit price deflators for
investment in producers’ duxable squip-
ment and struetures in the 7.5, national
income and produet aceonmts. Tlis
series is desipnated constant cost 1.
Because of deficiencies in some of the
structure price indexes,” the price series
for structures was rxaplaced by an al-
ternative series believed to be less da-
ficient in this respect; the new series for
structures was combined with the price
series for equipment used provieusly
and the combination was designated
conatant eost 2. Thas, two variapts of
comgtant 1968 dollar estimates were
celeulated in this study.
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The third valustion is in terms of

current doYlars, ie., the prices pre-

vailing in the year under consideration.
This is aceomplshed by reveluing the
constant 1958 dollar series. Beeauce
there are two constant dollar -series,
thare  ers two corresponding current
dodlar ealenlations in thia study.

Hmning qf real eslimates

The derivation of yeal capital stocks,
or capital stocks measured in constant
dollars, involves tha use of price indexes.
In concept, price indexes for capital
goods—and indeed, for any type of
goods —are designed o measure changes
over time in the price of goods of fixed
specifications. The fact is, howewer,
that capital poods are changing over
tEne. Fach year brings to the markat
new models of machinery, typically
superior in  their perfermance aad
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frequently costlier to produce—in tarmms
of the gquantity of lebor and materials,
for example—than the older models
that are heing replaced.

In the linking procedure that at-
temapta to- achieve comparability be-
tween the prices of old and new
capital goods, the price indexes exclude
any wdditions to price that sre a re-
flection of the increased cost of pro-
duction (in wveal terms) of the new
eapital poods. Sinca past experience
has demonstrated thaf -the improve-
ment in the performance of capital
coods over time ha% ordinarily sxceeded
their increased cost of production in
real terms, the real messwurss of capital
stock in this study show less growth
than they would have shown had the
price indexes been adjusted downward
to reflect the superior performance of
new capilal goods.

Table ¥.—Sample Format of Gross Stock Tables
{MTllions of dolimrs)
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A corellery of the restment of prices
ag uzed o tha present study iz that
the changes in the resultant real stocks

are not satisfactory measures of the.

changes in their productive capacity.
They are, bowever, useful for measuring
chenges in the productivity of capital
{output per unit of capital input} since
such changee are reflected in the
. measure of output rether than in the
messure of input. :

The Tables Available

The swmxoary information shown in
table 2 indicates the kinds of tables that
aye availahle in the stady. Colutnn {8)
lists the subjects for which tabulations
weare made. Columng (b} through (&)
list all the alternatives nsed for each of
the festores (service lives, retirement
patterns, deprecintion mathads, and
bases of veluation). Columz () shows
the industry detail and column (g) the
breakdown by major type of investment

SURVEY OF (UBERENT BUSINESS

good. - In all, thers are 8 table types,

225 combinations of features, and 15

gombinations of industriel detsil by
type of major investment good, For
sach of the 3 subjects, tabulaiions were
mede, where approprinte, for the 226
combinations of features and 15 com-
binations of industrial detail by major
type of imvestment good. The gross
investment fgures, which were the basic
inpuis for the study, are not showr in
tabla 2 but are availsble in terms- of
valuations 1, 2, and 3 of ¢olumn ().
A specied set of tabulations wes slao
prepered for 7 types of nonfarm strue-

turese &nd 20 types of equipment

{colummm (h)). These 27 items are tab-
ulated only for alternative 4 of the
service livee {column (b)) but:for sl
subjects of column {(a} and all variants
of columns {¢), (d), and {e). In all,
about 12,000 sheets of printed computer
output containing about 86,000 columns
of data resulted from the projecs.

Table 4. ~—Sample of Net Stock Tablea
- (T ikoma of doilacs]
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. Stook figures in- the tablss are aa'of
the end: of the year, wlula f.he- ﬂnws are’
ﬂ:m jraarl]r trqtals .

Semple mhlea

As s mesus of further desmbmg tha
output of tables in the capital atock
study, sample formata for four types of
tebles are shown: a gross stock tsble,
& net stock table, an age distribution
table, and a iable for gross stocks of
du_tailad types of equipment.

Tabla 3, the sample gross siook
table, shows the valus of manufactur-
ing equipment in historieal cost for
1925-65 when & Winfrey 5-3 retirement

pattern s asssumed. The first five

columne present the results of the
calevlations for the five alisrnative
gervica hives shown in table 2, and the
last column gives the results of the
enleulations that were made using the
wiriation of the basie retirement pattern
(Wt. AV) discussed earkier. The
column headings in this table are used
for ail equipment tables except those
pertaining te age composificn and
detailed types of equipment. Column
1 (Bull, F and Agric) is designated
“pasic.”” The service lives in the next
four colnmns are expressed AS a per-
centage of the “hasin.”

Tahle 4 presents the value of net
stocks of manufacturing equipment,
using sirpight-line depreciation aad the
same retirement peitern and valuation
basis as for the sample gross stock
table.

The sample format for tables ah-:awmg
the value of gross stocks of emch of
the 20 equipmant groups 1 prasented
in table 5. 'This table shows the
calculations based on the Winfrey 3-3
retirement -pattern and in historscal
cost.  Calenlations for the detsiled
equipment groups and types of strue-
turss were made only for the service
lifs Bulletin F minws 15 perecent,
Each column of this teble represents -
one group of equipment. To aid tha
veader, a column key has been ndded
to this table. However, this key does:
nob appear in the printouts; instead,
users will be provided with a coding
plen that identifies the column headings.

Tha final tabla shown here, table 8,
presents the ssmple format of the
study’s age composition tables wnd
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specifically shows the age- composition
~ and the average age of gross stocks of

menufacturing squipment in constant
{1988} cost, basad on the Winfrey 5-3
retirement patitern for the basic (Bul-
letin ) serviea life for the salacted
years chosan for the printout,

How To Obtain the Stud}f.

All or part of the tabulations from
this study will scon be avallable to the
public et their cost of reproduction.
The data will be furnished either in the
form of copiea of the prinfouts or as
microfilms. Interested persons should
write to the Office of Business Evonom-
jes, US. Depurtwment of Commerce,
Washington, D.C. 20230, requesting the
table of contents of the 1086 Capital
Stock Study, which they may wse for
their order; sléernstively, table 2 of
thiz article may be used for specifying
the desived tables. Tlsers wili be noti-
fied by OBE of the cost of their requests.

Thosa who wish to obtain somputer
tapes of this study for their owm proc-
easing and wnalysis should address in-
quiries to tha Office of Business Eco-
nomics. On the basis of the number
of theess requests OBE will furnish cost
estimates. '

GLOSSARY

Gross investment 15 the welue of in-
vestmeant each year by businesses and
nonprofit institutions in the Thnited

States in new producers’ duzable aquip- - 1%

ment and nonresidential struciures and
their net purchases {purchases le=e
sales} of used equipment and sructures
from government, persons, business,
and abroad; it includes margine and
commiszions o dealers on unsed trans-
aciions. (ross investment is synony-
mous with groess capital formation.

Grose alocks are the value of the
equipmaent and structures that are
available to the economy before acconnt
iz taken of their loes in walue through
use, vbeolascence, or aceident.

Discards are the value of assets that
are Tetired from the stock of capital
because of physical deterioration, ob-
solescence, or aceidaht,

Depreciation iz .the walue lost each
yoar by the stock of capital in use

throuph phyeieal deterioration, cheoles- -

cence, or accident. - '

SURVEY OF CURRENT BUSINESS

-Net inpcelmend is prose investment
1233 depreciation; it reprasents the value
of net additions to the stook of capital
each veey. It iz aynonymous with net
capital formation. :

“Nat gtocks are-the depreciatad value
of - past acquisitions of assats that
yampin in the gross stoek. - They rep-
xesent the value of productive services
remaining in the pross stock after the
volue of previous services, as repre-
gented by depreeiation charges, have
been deducted.

The ratio of net lo gross stoeks provides
informetion on the relative extent to
which serviees embodied in the original
goods ramsin intaet. The Tatio mees-
ures the phyzical condition of the stock
of capital: whether it iz more or less
op to date. .In the case of steaight-
ke deprecistion, s speoisl mesning
nttaches to the S0-parcent ratio. This
is the figure that would ba reached in
astationary economy whers new invest-
ment was just eq to the walue of

39

capital used up. With asccolerated
methods of deprecistion, tha ecorre-
sponding ratic would be lower, but the
precisa figwre would depend upon both
the exnet method of deprecistion used
and thwe average servics life of the
assets. ' '

Age composition of groge stock im
given year shows the percentage of the
groaz stoek that iz ettributable to the
investiment of that aad each prior
year. The tablas showing aga eomposi-
tion of gross stock aizo show the
average age of the gross stock m &
given Fear.

Age compozition of net soek in B
given year shows the percentage of the
net stock that i5 attributable to the
investment of that and each prior
year. The tables showing age composi-
tHom of net stock also show the average
age of the net stock in B givea year.

The data on average age of the net
and gross stook are useful measurss
for indicating the candition of tha stock

Table 5.—Sample Format of Grosa Sionk Tables, by Detailed Type of Investment Goods
{BAHmme of dmiare)
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Tk

meka nse of this ratio.?
to kistorical cost may be com-

The ratio of cwrrent year cost of

6. Boe Murmy Brewn, “Dwpretlkicn and Corpocate
Frofils,™ BURVET Of CORBENT BTaRES, Oolober 1060,

them on 3 par with the other incoma

The robio of current year cost of above 1 indicates that conventional cherges with respect to current pricing

prices.

reflect current

1 indicates that it exceeds raplacement
Adjustmends that are sometimes made

ment cost of new assets. A rado

depreciation,

B, For & diwomion of Hame of fn probbeo o vobvsd Inusing

but, ke the net-to-gross ratios, should  tax purposes fail to allow for thereplace- 1o profits and depreciadon to . plice
Kot TRCRHAND, 069 Jageh, o al. op i, ppa. IR

be used with caution.?
by which accounting procedures for all costs, except profits and nonfarm with respect $o retired assets,

vided. Itindicetes the relative amount cost. In the national income accounts, puted and used in » similer £

not shown in the study, may be cost depreciation; a ratio of less than

depreciation o hislorical cost, although deprecistion falls short of replecement
computed frem thke informetion pro- -

Table §.—Sample Table Format of Age Compowtion of Groes Stonks
{Ewrcont; widg htiod nvwnge i years) :
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